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(54) POLYPHENYLENE ETHER RESIN COMPOSmON 

(57) A polyphenylene ether resin composition con- 
taining the following Components (A) to (D) according at 
the following formulation ratio 



(A) 50 to 99.5 parts by weight of a polyphenylene 
ether 

(B) 0 1 to 50 parts by weight of a partially hydrogen- 
ated aromatic alkenyl compound-conjugated dtene 
Dlock copolymer having a hydroxy group 

and based on 100 parts by weight of the above 
resin composition. 

(C) C to 950 parts by weight of a thermoplastic res;n 
and 

(D) 0 to 10 parts by weight of a phosphorous aad 
tnester 
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Description 

Technical field 

5 Tnis invention reiates to a novel resin composition containing polyphenylene ether (heremaftei referred to as 

"PPE") as a mam component anc having excellent impact resistance, rigidity and heat resistance. 

Background art 

In the prior art, as a thermoplastic resin having excellent heat ■ esistance and mechanical and electric properties, 
PPE obtained by subjecting 2,5-dimethylpnenol to oxidative coupling polymerization has been Known widely, however, 
the above PPE has high melting temperature and poor melt fluidity so that it has a drawback that melding processability 
is inferior, in order to remove such a drawback, various methods have been proposed, and there have been disclosed, 
for example, (?) a method of formulating other resin into PPE, i.e.. a method of formulating a styrene type resin into PPE 

15 (U S. Patent No 3,383,435) and a method of formulating a polymer such as a polyamide, polyethylene terephthalate, 
polybutylene terephthalate, etc into PPE (Japanese Patent Publication No 997/1970. Japanese Provisional Patent 
PuDlications No. 159347/1984 and No. 75662/1974, etc.). However, in these methods, inherent characteristics partic- 
ularly heat resistance in a final composition are impaired in many cases. 

Also, as a method for improving impact resistant strength by improving compatibility of a thermoplastic resin and 

20 PPE, there have been proposed ® a method of formulating a polyamide into PPE and further formulating, for example, 
a compound having a carbon-carbon double bond and a functional group such as a carboxyl group, an acid anhydride 
group, an acid amide group, an imide group, etc. as a third component (Japanese Provisional Patent Publication No 
26913/1981) and (g) a method of formulating a copolymer of a styrene type compound and an a,p-unsaturated dicar- 
boxylic acid (Japanese Patent Publication No 33614/1984), etc , but impact resistant strength is not sufficient, and fur- 

25 ther improvement has been demanded. 

In order to improve the impact resistant strength of a multicomponent type polymer blend material of PPE and a 
thermoplastic resin such as a polyamide. etc.. it is considered to mix and disperse an elastomer which is an impact 
resistant strength improver, and there have been proposed ® a method in which in a three-component type material 
comprising PPE. a polyamide and an elastomer, when the melt viscosities of PPE and the polyamide satisfy a specific 

30 relation, said material is made a multilayer structure material in which the polyamide is a continuous phase, PPE is a 
primary dispersed phase and the elastomer is further dispersed in the primary dispersed phase of PPE (Japanese Pro- 
visional Patent Publication No. 273254/1987), ® a thermoplastic resin composition which is a mixed composition con- 
taining a polyamide, PPE and a specific styrene type elastomer as a third component and has a structure that the 
polyamide forms a continuous phase and PPE exists as a dispersed phase having an average particle size of 0 .1 to 10 

35 unri m this continuous phase (Japanese Provisional Patent Publication No. 79258/1 989), and © a method for improving 
impact resistance by formulating a block copolymer (a hydrogenated compound) having a specrfic molecular structure 
in PPE (Japanese Provisional Patent Publication No. 181552/1991. etc.) 

Further, as a method for improving the impact resistant strength of a composition by using a block copolymer which 
is an impact resistant strength improver and selectively controlling a dispersed state in a PPE dispersed phase, there 

40 has been disclosed a method for improving impact resistant strength to a great extent and forming an ideal dispersion 
form Dy controlling the ratio of the melt viscosity of a block copolymer to the melt viscosity of PPE to a certain specific 
range (Japanese Provisional Patent Publication No. 84063/1991) 

An object of the present invention is to provide a PPE resin composition which comprises PPE and a partially 
hydrogenated ai cmatic alkenyl compound-conjugated ciene block copolymer having a hydroxy group and has excellent 

•ii moidabnty, rigid ty, heat resistance and impact resistant strength, to which a thermoplastic resin can be adced. tf nec- 
essary, whicn is used effectively tor outer plates, etc of automooiles such as a bonnet, an air spoiler a Dumper, a 
fender, a side protector, etc. 

Disclosure of the invention 

50 

That is. the present inventcn is a PPE resin composition containing the following Components (A) to (D) at the fol- 
lowing formulation ratio 

f'i- cn * n oq c. n^/ts hv weicht rj p PF 
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(D) D to 10 parts by weight of a phosphorous acid triester, 

particularly preferred is the above PPE resin composition in which the phosphorous acid triester is represented by the 
following 'ormula (I). 



i Ar-C-P 




(I ) 



(wherein n represents 1 or 2, Ar represents an unsubstituted or substituted aryl group having 6 to 30 carton 
75 atoms, arxi when n is 2. Ars may be the same or different, respectively. R represents an aikylene group having 2 to 18 
carbon atoms or an arylene group when n is 1 and represents an alkanetetray! group having 4 to 1 8 carbon atoms when 
n is 2. Also, Ar and R may contain an oxygen atom, a nitrogen atom, a sulfur atom or a halogen atom) 

Best mode for practicing the invention 

20 

In the following, the present invention is explained in detail. 
(I)PPE(A) 

25 PPE (A) to be used in the present invention is a homopolymer or copolymer having a structure represented by the 

formula (II): 




(U) 



(wherein R 1 s each represent a halogen atom, a primary or secondary alkyl group, an aryl group, an aminoalkyl 
group, a hydrocarbonoxy group or a halohydrocarbonoxy group, R 2 s each represent a hydrogen atom, a halogen atom, 
a primary or secondary alkyl group, an aryl group, a haloalkyl group, a hydrocarbonoxy group or a halohydrocarbonoxy 
group, and m represents an integer of 10 or more). 

As a preferred example of the primary alkyl group of R 1 and R 2 , there may be mentioned one having 1 to 8 carbon 
atoms, for example, methyl, ethyl, n-propyl. n-butyl, n-amyl, isoamyl, 2-methylbutyl, n-hexyl, 2,3-dimethylbutyt. 2-, 3- or 
4-methylpeniy! or hepTyl As a preferred example of the secondary alkyl group, there may be mentioned one havng 3 
to 6 carbor atoms, for example, isopropyl, sec-butyl or i -ethylpropyl In many cases. R 1 is an alkyl group or a phenyl 
group, particularly an alkyl group having 1 to 4 carbon atoms, and R 2 is a hydrogen atom. 

As a preferred homopolymer ot PPE. there may be mentioned, for example, one comprising a 2,6-dimethyM ,4- 
phenylene ether unit. As a preferrec copolymer, there may be mentioned a random copolymer comprising a comoma- 
ticn of the above unit and a 2,3.6-trimetnyl-l ,4-phenylene ether unit. A large number of preferred homopclymers or ran- 
dom copolymers have been described in patents and literatures. For example, PPE including a molecular structure 
portion which improves characteristics such as molecular weight, melt viscosity and/or impact resistant strength, etc. is 
also preferred. 

PPE (A) to be used here is preferably one having an intrinsic viscosity measured at 30 °C in chloroform of 0 2 to 
0 3 dl/g More preferably, it is one having an intrinsic viscosity of 0 25 to 0 7 dl/g. particularly preferably one having an 
intrinsic viscosity of 0 3 to 0 6 dl/g 

i* the intrinsic viscosity of PPE (A) s less than 0 2 dl/g. the 'mpact resistance o f a composition is ! nsuffoent while 
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group to be used in the present invention comprises one or more of a polymer block (a) of an aromatic aikenyl com- 
pound and one or more of a conjugated diene compound polymer block (b), and the number average molecular weight 
of the whole material is preferably in the range of 10,000 to 300,000, more preferably in the range of 15,000 to 280,000. 
If the number average molecular weight is less than 10.000, mechanical properties such as breaking strength, elonga- 

i tion, etc. of a block copolymer are lowered, and when a composition is prepared, strength thereof is lowered undesira- 
bly Also, if the number average molecular weight exceeds 300,000, processabilrty is worsened, and the miscibility with 
a resin having a polar group is not good, whereby a composrtion having sufficient characteristics cannot be obtained. 
In the block copolymer (B). the content of tne polymer block (a) is 5 to 70 % by weight, and one in which the configura- 
tion of the block (a) and the block (b) takes a linear structure or a branched structure or takes the so-called tereblock 

to structure is included 

Also, in a part of these structures, a random chain derived from random copolymenzaticn of an aromatic aikenyl 
compound and a conjugated diene may be included. Among these, a diblock (a-b block), a triblock (a-b-a' block), a tetra- 
block (a-b-a'-b 1 block) or a pentablock (a-b-a'-b'-a" block, b-a-b'-a'-b" block) forming a linear structure, or one forming a 
linear structure including one having the total number of a and b blocks being 6 to 10 is more preferred. Among these. 
is a diblock, a triblock and a tetrablock are further preferred, and a block having a form of (a-b-a') is most preferred, (a), 
(a') and (a") shown here are hydrogenated blocks in which the same or different aromatic aikenyl compounds are 
polymerized, and (b), (b'J and (b") are hydrogenated blocks in which the same or different conjugated dienes are polym- 
erized. 

Aiso, it ib prefeiabiy a hydrugenaied block copolymer obtained by nyurogenaiirig 25 % or ibt>b of aiOmaiic double 
20 bonds of the whole polymer block (a) and at least 70 % or more of aliphatic double bonds of the polymer block (b) of 
the block copolymer in which both of the number average molecular weights of the above polymer blocks (a) and (b) are 

2,500 or more. 

As a specrfic example of the aromatic aikenyl compound constituting the block (a), there may be mentioned sty- 
rene, a-methylstyrene. paramethylstyrene, 3-methylstyrene. 4-propylstyrene, 4-cyclohexylstyrene. 4-dodecylstyrene, 2- 

25 ethyl-4-benzylstyrene, 4-(phenylbuty1)styrene, divinylbenzene, bromostyrene, chlorostyrene. vinyltoluene, vinylxylene, 
1 -vinylnaphthalene. etc.. and these can be also used in combination. Among these, styrene. paramethylstyrene, a- 
methylstyrene, vinyltoluene and vinylxylene are preferred, and styrene is more preferred. 

The number average molecular weight of the block (a) is preferably in the range of 2,500 to 40,000. more preferably 
in the range of 5,000 to 20.000. If the molecular weight is less than 2,500, characteristics as a composition is lowered, 

30 while if it exceeds 40,000, melt viscosity becomes too high, and mixing with other resin is not good, whereby a compo- 
sition having sufficient uniformity cannot be obtained. Also, the ratio of this polymer block (a) of the aromatic aikenyl 
compound in the block copolymer (B) is preferably in the range of 5 to 50 % by weight, more preferably 10 to 30 % by 
weight. If this ratio is less than 5 % by weight, the mechanical properties of the block copolymer (B) are insufficient, 
while if it exceeds 50 % by weight, viscosity is significantly heightened to make mixing and processing, etc. difficult. 

35 Also, as a specrfic example of the conjugated diene constituting the block (b), there may be mentioned 1,3-butadi- 
ene, 2-methyl-l ,3-butadiene. 2,3-dimethyl-1,3-butadiene. 1.3-pentadiene, isoprene, etc., and 1 ,3-butadiene, isoprene 
or a combination of 1 ,3-butadiene and isoprene is particularly preferred. A copolymerized state when a combination of 
isoprene-butadiene is used may be either random, block or tapered. 

The content of 3.4 bonds and 1 .2 bonds (hereinafter, these are sometimes referred to as "the vinyl bond content") 

40 of the block (b) is preferably 30 % to 100 %, more preferably 50 % to 90 %. If the vinyl bond content is less than 30 %, 
sufficient impact resistance cannot be obtained in an ordinary use temperature region undesirably. Also, the number 
average molecular weight of the block (b) is preferably in the range of 5.000 to 200 000. more preferably 10,000 To 
100,000. If the number average molecular weight is less than 5,000, modulus of elasticity is impaired undesirably, while 
it is more than 200,000, fluidity is worsened undesirably 

•jf The block copolymer to be used in the present invention s obtained by the following various methods. 

Firstiy, as to preparation of the bock copolymer, there may be mentioned (i) a method in which an aromat.c alkenyi 
compound is polymerized by using an alkyl lithium compound as an initiator and subsequently, isoprene butadiene or 
isoprene-butadiene is polymerized successively, (ii) a method in which an aromatic aikenyl compound is polymerized, 
then, isoprene. butadiene or isoprene-butadiene is polymerized subsequently and these are subjected to coupling by a 

5u coupling agent, (iii) a method in which isoprene, butadiene or isoprene-butadiene is polymerized by using a dilithium 
compound as an initiator and subsequently an aromatic aikenyl compound is polymerized successively, etc. 

As an example of the alkyl lithium compound, there may be mentioned, for example, a iithium compounc having an 
alkyl group with 1 to 10 carbon atoms, and particularly methyl lithium, ethyi lithium, pentyl lithium and butyl lithium are 
oreferred As an example of the coupling agent, there mav be mentioned. 'or exsmole. dichloromethare dibrcmcmeth- 



c ' *' - " • -it; • • . r.v/j,/. J . ' • •. .. nart :.: . Aeic:*! -irn wren *ne :cl.ci ~i ao:-~t jae: * c jsej :r~ r.vrjv 
dOcu: ^:ci, S par: d» we'grr: 
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In crder that the isoprene, butadiene or isoprene-butadiene portion has a rnicrostructure having a vinyl bend con- 
tent of 30 % or more, a Lewis base is used as a cccatalyst when isoprene, butadiene or iscprene-butadiene is polym- 
erized As an example of the Lewis base, there may be mentioned ethers such as d. methyl ether, diethyl etner, 
tetrahydrofuran, etc ; glycol ethers such as ethylene glycoi dimethyl etner, diethylene glycol dimethyl ether, etc.; an 
amine type compound such as triethylamine, N,N,N,N'-tetramethyiethylenediamine (TMDEA), N-methylmorpholine, 
etc. and others. 

The amount ol these Lewis bases to be used is used in the range of about O.i to 1 ,000 times based on the molar 
number of lithium which is a polymerization initiator At the time of polymerization, in order to facilitate control, it is pre- 
ferred to use a solvent. As the solvent, an organs solvent which is inert to the polymerization initiator is used. An 
aliphatic, alicyclic or aromatic hydrocarbon having 6 to 12 carbon atoms is particularly preferably used. As an example 
thereof, there may be mentioned hexane, heptane, cyclohexane, methylcyclohexane, benzene, etc. The polymerization 
is carried out at a temperature range ot 0 to 80 °C in the range of 0.5 to 50 hours even when either polymerization 
method is used. 

The block copolymer can be hydrogenated by a Known method. In the hydrogenation reaction, a method in which 
molecular state hydrogen is reacted by a known hydrogenation catalyst in a state that it is dissolved in a solvent which 
is inert to a hydrogenation catalyst and the reaction is preferred. As the catalyst to be used, there may be used a non- 
uniform type catalyst such as one in which Raney nickel or a metal such as Pt, Pd, Ru, Rh, Ni, etc. is carried on a carrier 
such as carbon, alumina, diatomaceous earth, etc. and others, or a Ziegler type catalyst comprising a combination of 
a transition metal and an alkylaluminum compound or an aJkyl lithium compound, etc.. and others. The reaction is car- 
ried out generally under a hydrogen pressure of ordinary pressure to 200 kg/cm 2 at a reaction temperature of ordinary 
temperature to 250 °C for a reaction time in the range of 0. 1 to 100 hours. The block copolymer after the reaction can 
be obtained by adding the reaction mixture to methanol or the like to precipitate the copolymer and then drying it undor 
heating or reduced pressure, or pouring the reaction mixture into boiling water to remove the solvent by azeotropy and 
then drying the residue under heating or reduced pressure. 

The hydrogenation rate is determined depending on the level of required physical properties, but when heat resist- 
ance and weather resistance are regarded as important, it is preferably 50 % or more, and it is further preferred to carry 
out hydrogenation at a rate of 70 % or more. 

In the present invention, the block copolymer having a hydroxy group may be used alone or as a mixture with a 
block copolymer containing no hydroxy group, but the content of a compound having a hydroxy group after mixing is 
preferably 0.1 % by weight or more, more preferably 0.50 % by weight or more, particularly preferably 1 % by weight or 
more based on the weight of the whole block copolymer. If the content of the compound having a hydroxy group after 
mixing is less than 0.1 %by weight, the impact resistance ot a composition is unsatisfactory. 

The above block copolymer having a hydroxy group can be prepared by various methods, which is not particularly 
limited. 

There may be mentioned, for example, polymerization of an aromatic alkenyl compound having a hydroxy group 
and a conjugated diene; graft polymerization of an unsaturated compound having a hydroxy group to a block copoly- 
mer; a method of forming a hydroxy group by oxidation or hydrolysis or the like of a polar group in a polymer; or a 
method for forming a hydroxy group by polymerizing a conjugated diene by anion polymerization and reacting, for 
example, a monoepoxy compound, formaldehyde, acetaldehyde, acetone, halogenoalkylene oxide or polyepoxide or an 
unsaturated compound having a hydroxy group, etc. or a styryl lithium group with, for example, a living polymer having 
a structure that an alkali metal obtained by using an alkali metal salt or an organic alkali metal compound is bonded, in 
the presence of an anion catalyst, etc. Preferred s a method tor introducing a hydroxy group Dy reacting an unsaturated 
compound having a nyoroxy group with a block copolymer existing as a living polymer having a structure that an alkali 
metal is bonded to one terminal. 

As the unsaturated compound having a hydroxy group to oe used here, there may be mentioned, for example, 
methacryfates or acrylates such as 2-hydroxymethyl methacrylate. 2-hydroxymethyf acrylate. 2-hydroxypropyl methacr- 
ylate, 2-nydroxypropyi acrylate, 3-hydroxypropyl methacrylate. 3-hydroxypropyl acrylate, 2-hydroxybLrtyl methacrylate, 
2-hydroxybutyl acrylate, diethylene glycol monomethacrylate, etc.; an unsaturated alcohol such as ally! alcohol, 9- 
decen-1-ol, I0-undecen-1-ol t etc , vinyl ethers such as 2-hydroxyetnyl vinyl ether, etc , allyl ethers such as 2-hydroxye- 
thyl allyl ether, etc., and styrenes such as a-hydroxymethyl propyl styrene, a-hydrcxyethylstyrene, a-hydroxypropylsty- 
rene, a-hydroxybutylstyrene. etc 

Among these, (meth)acrylates anc styrenes are preferred, further, 2-hydroxyethyl acrylate, 2-hydroxyethyl meth- 
acrylate, a-hydroxypropyistyrene, a-hydroxybutylstyrene, etc are more preferred, and n-hydrcxypropylstyrene and a- 
hvaroxyoutylstyrene are carticularly preferred 
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(3; Thermoplastic resin (C) 

As the thermoplastic resin to be used in the oresent invention, there may be mentioned, for example, a crystalline 
or non-crystalline thermoplastic resin such as a polyamide. a polyolef in, a polyphenyiene sulfide, a saturates pclyester. 
5 a styrene :ype resin, a polycarbonate, etc. 

The crystalline thermoplastic resin has a clear crystal structure or crystallizabie molecular structure and non-glass- 
like characteristics and shows a clear melting point having measurable heat of melting. The melting point and heat of 
melting can be measured by using a differential scanning calorimeter (for example, DSC-1 * manufactured by PERKIN- 
ELMER Co.) By using this device, measurement can be carried out by heating a sample to a temperature which is an 
to estimated melting point or higher at a rate of 10 "C per 1 minute, cooling 1he sample to 20 °C by lowering temperature 
at a rate of 10 °C per 1 minute leaving it to stand tor about 1 minute and then heating it again by elevating temperature 
at a rate of 10 °C per 1 minute With respect to heat of mefting, among the values measured in cycles of elevating tem- 
perature and lowering temperature, a value which is the constant value within the experimental error range is used. The 
crystalline thermoplastic resin in the present invention is defined to have heat of melting measured by the above method 
75 of i calorie/gram or more. 

Also, as the non -crystalline thermoplastic resin, a non-crystalline thermoplastic resin having a glass transition tem- 
perature of 50 Q C or higher is preferred. Also, the non-crystalline thermoplastic resin refers to one which does not show 
a clear melting point nor measurable heat of melting, but in the present invention, it includes one showing some crys- 
talltzability when it is slowly cooled and is defined to have heat of melting measured by the differential scanning calo- 
20 nmeter of less than 1 calone/gram 

As a preferred crystalline thermoplastic resin to be used in the present invention, there may be mentioned, for 
example, a polyamide, a polyolefin, a saturated polyesler, a polyacetal, a fluorine resin, a polyether ether ketone, etc., 
and specific examples are shown below. 

25 (i) The polyamide to be used in the present invention is one which has a -CO-NH- bond in a polymer main chain 
and can be melted by heating. As a representative example thereof, there may be mentioned nylon 4, nylon 6, nylon 
6.6, nylon 4.6, nylon 12 and nylon 6,10 (all trade names), etc., and other known low crystailinity or non-crystalline 
polyamide comprising a monomer component such as aromatic diamine, aromatic dicarboxylic acid, etc. and oth- 
ers may be also used. A preferred polyamide is nylon 6 or nylon 6,6, and among them, nylon 6 is particularly pre- 

so ferred. 

The polyamide to be used in the present invention is preferably one having a relative viscosity (measured in 98 
% cone, sulfuric acid at 25 °C) of 2.0 to 8.0. 

(ii) The polyolefin to be used in the present invention is, for example, a homopolymer of an a-olefin, such as ethyl - 
25 ene, propylene, butene-1, pentene-1. hexene-1, 3-methylbutene-1, 4-methylpentene- 1 , heptene-1, octene-1, etc.. 
a random or block copolymer of these a-olefins, a random, graft or block copolymer of more than a hatf weight of 
the above a-olefin and other unsaturated monomer, or those obtained by subjecting these polyolefins to treatment 
such as oxidation, halogenation, suffonation or the like, and one showing crystalltzability derived from a polyolefin 
at least partially, etc., and the crystailinity is preferably 20 % or more. These may be used singly or in combination 
43 of two or more without any problem. 

Here, as an example of the other unsaturated monomer, there may be mentioned an unsaturated carboxylic 
acid or a derivative thereof such as acrylic acid, rnethacrylic acid, maleic acid, itaconic acid, methyl acrylate, ethyl 
acrylate, methyl methacrylate. maleic anhydride, arylmaietc acid imide, alkyimaieic acid imide, etc ; a vinyl ester 
such as vinyl acetate, vinyl butyrate, e1c, an aromatic vinyl compound such as styrene, methylstyrene, etc., a vinyi 
silane such as vinyl trimethylnethoxysilane, y-methacryloyioxyDropyltrimethoxysilane, etc., a non-conjugatec diene 
such as dicyclopentadiene, 4-ethylidene-2-norbornene 1 etc. and others. 

The polyolefin to be used in the present invention can be obtained by polymerization or modrfication, etc. by a 
known method, but one selected surtably from commercially available products may be used. 

Among these, a homopolymer such as propylene, butene-l , 3-methylbutene-i and 4-methylperrtene-1 , etc. or 
50 a copolymer containing more than a half weight of the above is preferred, and among them, a crystalline propylene 
type polymer, ie, a crystalline propylene homopolymer, a crystalline propylene-a-otefin block or random copoly- 
mer or a mixture of the above crystalline propylene polymer and an a-olefin type rubber i e . a rubbery copolymer 
comprising plural a-olefins, or a copolymer cf plural a-olefins and a non-conjugateo* diene is part cularly preferred 
* r ^~~ *hp no!p* ^f th, p h = j an r P o* '"^e^h^^ca 1 o^vsicai r? r ocert'es 
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undesirably 

Among these, one having MFR in this range by changing a molecular weignt by heat treatment in the presence 
of a radical generator, for example, an organic peroxide, etc. is also included 

f (hi) As an example of the crystalline thermoplastic resin to be used in the present invention, there may be men- 

tioned a saturated polyester, and various polyesters can be used. 

For example, there may be mentioned a thermoplastic polyester prepared by condensing a dicarboxylic acid or 
a lower aikyl ester thereof, an acid haiide or an acid anhydride derivative and a glycol or a divalent phenol according 
to a common method. 

ic As a specific example of the aromatic or aliphatic dicarboxylic acid which is suitable for preparing this thermo- 

plastic polyester, there may be mentioned oxalic acid, malonic acid, succinic acid, glutanc acid, adipic acid, suberic 
acid, azelaic acid, sebacic acid, terephthalic acid, tsophthalic acid, p,p'<Jicarboxydiphenylsulfone, p-carboxyphe- 
noxyacetic acid, p-carboxyphenoxypropionic acid, p-carboxyphenoxy butyric acid, p-carboxyphenoxyvaleric acid, 
2,6-naphthalenedicarboxylic acid or 2,7-naphthalenedicarboxylic acid, etc., or a mixture of these carboxyiic acids. 

is Also, the aliphatic glycol which is suitable for preparing the thermoplastic polyester may be exemplified by a 

straight alkylene glycol having 2 to 12 carbon atoms, for example, ethylene glycol, 1 ,3-propylene glycol, 1 ,4-butane- 
diol, 1 ,6-hexanediol. 1 ,12-dodecanediol, etc. Also, the aromatic glycol compound may be exemplified by p-xylylene 
glycol, and as the divalent phenol, there may be mentioned pyrocatechol, resorcmol. hydroquinone or alkyl-substi- 
tuted derivatives of these compounds. As other suitable glycol, there may be also mentioned 1 ,4-cyc!ohexaned- 

2c (methanol. 

As other preferred thermoplastic polyester, there may be also mentioned, tor example, a polyester obtained by 
ring opening polymerization of a lactone such as polyp ivalolactone, poly(e-caprolactone), etc. 

Further, as other preferred thermoplastic polyester, there may be mentioned a polyester as a polymer (Ther- 
motropic Liquid Crystal Polymer; TLCP) which forms liquid crystal in a melted state. As the polyester belonging to 
25 this classification, X7G of Eastman Kodak Co.. Xydar of Datoco Co., Ekonol of Sumitomo Kagaku Co.. Vectra of 
Celanese Co.. etc. are representative commercially available products. 

Among the thermoplastic polyesters described above, polyethylene terephthaf ate (PET), polybutylene tereph- 
thalate (PBT), polyethylene naphttialate (PEN), pofy(l,4-cyclohexanedimethylene terephthalate)(PCT) or a liquid 
crystal polyester, etc. are thermoplastic polyesters which are suitable for the resin composition of the present inven- 
30 tion. 

With respect to the viscosity of the thermoplastic polyester to be used here, the intrinsic viscosity measured at 
20 °C in a mixed solution of phenol/1 , 1 ,2.2-tetrachloroethane = 60/40 % by weight is preferably in the range of 0.5 
to 5.0 dl/g. It is more preferably 1 .0 to 4.0 dl/g. particularly preferably 2.0 to 3.5 dl/g. If the intrinsic viscosity is less 
than 0.5 dl/g, impact resistance is insufficient, while if it exceeds 5.0 dl/g, there is a problem in moldability. 

35 

(iv) As an example of the crystalline thermoplastic resin other than the above, there maybe mentioned a polyacetal 
(POM), a fluorine resin, a polyether ether ketone, etc., preferably a thermoplastic polyester, a polyamide and a poly- 
olefm. more preferably a thermoplastic polyester and a polyamide. 

As a suitable non-crystalline thermoplastic resin to be used in the present invention, there may be mentioned, 
to for example, a styrene type resin, a polycarbonate, a styrene-maleic acid (SMA) copolymer resin, an aromatic 
polysulfone, an aromatic polyether sulfone, an aromatic non-crystalline polyamide. a silicon resin, a polyether 
imice, a poly(alkyl) acryiate, etc.. and specrfic examples are shown below. 

(v) As a specrfic example of the styrene type resin to be used in the present invention, there may be mentioned pol- 
ystyrene. (GPPS), high impact polystyrene (HIPS), an acrylonitnle-styrene copolymer (AS), ABS. MBS. MABS, a 
maleic anhydride-styrene copolymer (MAS), and other aromatic alkenyl type polymers represented by an acryloni- 
trile-chtonne type polyolefin-styrene copolymer disclosed in Japanese Provisional Patent Publication No 
48547/1973, etc. 

so (vi) As a specrfic example of the polycarbonate to be used in the present invention, there may be mentioned an aro- 
matic polycarbonate, an aliphatic polycarbonate, an aromatic-aliphatic polycarbonate, etc.. and among them, aro- 
mat c polycarbonates comprising bispnenols such as 2.2-bis(4-oxyphenyl)alkane type, bis(4-oxyphenyl)ether type. 
bis(4-oxyphenyl)sulfone > surfide or sulfoxide type, etc are preferred Also, a polycarbonate comprising bispnenols 

"i;hs?itiited by a haioaen may be a'so used if necessa r v 
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imde. a poly(alkyl) acrylate. etc It is preferably a polyamide, a saturated Doiyester. a styrene type resin, a polycar- 
bonate and a poiyolefin. more preferably a polyamide, a saturated polyester and a styrene type resin, particularly 
preferably a pctyamide 

Tne thermoplastic resins to be used in the present invention may be used in comoination of two or more. 
(4) Phosphorous acid triester (D) 

As the phosphorous acid triester (D) to be used in the present invention, any one may be used so long as the effect 
of the present application can be accomplished thereby 

As this phosphorous acid triester (D), there may be mentioned, for example, compounds represented by the follow- 
ing formulae (III) and (IV), etc . and among these, a compound represented by the formula (IV) is preferred. 



R 3 0-P-OR 3 

I 



^wherein Frs each independently represent an aikyi group having i to 20 carbon atoms or a substituted or 
20 unsubstituted aryl group having 6 to 30 carbon atoms. Also, R 3 may contain an oxygen atom, a nitrogen atom, a sulfur 
atom or a halogen atom) 



25 



R 3 O-P 



V 



(IV) 



30 

(wherein the definitions of n. R 3 and R are the same as described above) 
Here, as R 3 . there may be mentioned, for example, an alkyl group having 1 to 20 carbon atoms such as methyl, 
ethyl, propyl, octyl, isooctyl. isodecyl, decyl, stearyl and lauryl, etc. or an aryl group which may be substituted by 1 to 3 
straight or branched alkyl groups having 1 to 10 carbon atoms, such as phenyl, 2-, 3- or 4-methylphenyl, 2,4- or 2,6- 
35 dimethylphenyl, 2,3,6-trimethylphenyl, 2-, 3- or 4-ethylphenyl. 2,4- or 2, 6-di ethyl phenyl, 2,3,6-triethylphenyl, 2-, 3- or 4- 
tert-butylphenyl, 2,4- or 2,6-di-tert-butylphenyl, 2,6-dMert-birtyl-6-methylpheny[. 2,6-di-tert-butyl-6-ethylphenyl, octyt- 
phenyl, isooctylphenyl. 2-, 3- or 4-nonylphenyl and 2,4-dmonylphenyl, etc., and an aryl group such asbiphenyl, naph- 
thyl, etc , and among them, substituted or unsubstituted aryl groups are particularly preferred. 

As an example of R, when n is 1 in the formula (IV), there may be mentioned a 1 ,2-phenylene group; and a 
do polymethylene group such as ethylene, propylene, trimethylene, tetramethylene. hexamethylene, etc., and when n is 2, 
there may be mentioned a tetrayl group having a pentaerythrrtyl structure shown in the formula (V), etc. 

- ' C ) 2 C C ( Q ) 2 - 



/ \ 

- < q ) 2 c c ( a ) 2 - 



{wherein Os each independently represent a hydrogen atom or an alkyl group having 1 to 6 carbon atoms) 
Among these, as one which is preferred as the phospnorous acid triester (D). there may be mentionec tnoctyl pnos- 
ph;te. tndecyi phosphite, tnlauryl phosphite, tnstearyf phosphite, trnsooctyl phosphite, tns(nonylphenyl) phosphite 



:r \~ 4-'-etr>p^enyhi ' 3-p* 
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nyl)(l,3-propanedioi; phosphite, (2 l 4<Ji-tert-butytphenyi)(1 3 -propanediol) phosphite, (2,6-di-ter1-butylphenyJ)(1 l 3- 
prcpanedioi) phosphite (2,6-ai-te^butyl-4-methylphenyl)(1 ,3-propanediol) phosphite, (phenyl)(l ,2-ethanediol) phos- 
phite (4-methylphenyl)(l ,2-ethanediol) phosphite, (2.6-dimethylpnenyl)(l ,2-e:hanediol} phosphite, (4-tert-butylpne- 
nyl)[*.2-ethanediol) phosphite, (2,4-di-ter:-butytphenyl)(i ,2-ethanediol) phosphite, (2,6^di-tert-bu:ylpheny!)(l ,2- 
etnanediol) pnosphite, (2,6-di-tert-buryl-4-methylphenyl)(1 ,2-ethanedio!) phosphite, (2,6-di-tert-butyl-4-methyfphe- 
nyl)(i,4-butanediol) phosphite, etc., diphenylpentaerythntol diphosphite, bis(2-methylphenyl)pentaerythntol diphos- 
phite, bis(3-rnethylphenyf)pentaerythntot diphosphite, bis(4-methylphenyl)pentaerythntol diphosphrte, bis(2,4- 
dimethy!phenyl)pentaerythntol diphospnite, bis(2,6<iimethyfphenyl)perrtaerythritol diphosphite, bis(2 l 3,6-tnmethy!phe' 
nyt)pentaerythntcl diphosphite, bis(2-tert-butylphenyl)pentaerythntol diphosphite, bis(3-tert-butylphenyl)pertaerythntol 
diphosphite, bis{4-tert-butylphenyl)pentaerythnto! diphosphite, bis{2,4-di-tert-butylphenyl)pentaerythritol diphosphite, 
bis(2,6<Ji-tert-butyl-4-methylphenyl)pentaerythritol diphosphite, bis(2 l 6-di-tert-butyl-4-ethylphenyl)pentaerythntol 
diphosphite. bis(nonylphenyl)pentaerythritol diphosphite, bis(biphenyl)pentaerythritol diphosphite, dinaphthylpentaer- 
ythntol diphosphite, etc 

Also, as a more prelerred phosphorous acid triester in the formula (I) in which n is 2, there may be mentioned 
bis(nonylphenyl)pentaerythritol diphosphite, bis(2,4-di-tert-butyfphenyl)pentaerythntol diphosphite, bis(2,6-di-tert-butyl- 
4-methylpheny!)pentaerythritol diphosphite, etc 

The composition of the present invention may contain a compound generated by decomposition such as hydrolysis 
or thermal decomposition, etc. of these phosphorous acid triesters. 

(5) Composition ratio of the constituting components 

The composition ratio of Components (A) and (B) of the present invention is as shown below based on the total 1 00 
parts by weight of Component (A) and Component (B). 

Component (A) is 50 to 99.5 parts by weight, preferably 70 to 99 parts by weight, more preferably 75 to 99 parts by 
weight. If Component (A) is less than 50 parts by weight, heat resistance, impact resistance, coatability and melt ten- 
sion are unsatisfactory, while if it exceeds 99.5 parts by weight, appearance, impact resistance and melt tension of a 
molded product become unsatisfactory. 

Component (B) is 0.5 to 50 parts by weight, preferably 1 to 30 parts by weight, more preferably 1 to 25 parts by 
weight. If Component (B) is less than 0.5 part by weight, sufficient impact resistance and coatabilrty cannot be obtained, 
while if it exceeds 50 parts by weight, heat resistance becomes unsatisfactory. 

Also, Component (C) ts 0 to 950 parts by weight, preferably 25 to 850 parts by weight, more preferably 40 to 800 
parts by weight. If Component (C) exceeds 950 parts by weight, heat resistance, impact resistance, coatability and melt 
tension become unsatisfactory. 

The amount of the phosphorous acid triester of Component (D) to be formulated is 0 to 10 parts by weight, prefer- 
ably 0.1 to 8 parts by weight, more preferably 0.5 to 5 parts by weight. If it exceeds 10 parts by weight, a problem in 
heat resistance and appearance of a molded product may be caused undesirably. 

(6) Additional components 

To the resin composition to be prepared in the present invention, other components other than Components (A) to 
(D) described above can be added. As additional components, there may be used, for example, 0 01 to 5 % by weight 
of an antioxidant, a weather resistance improver, alkaline soap, metal soap or hyarotalcite 5 to 30 % by weight of a plas- 
tiazer or a fluidity improver, 0.5 to 2 % by weight of a nucleating agent, and 3 to 15 % by weight of a flame retardant 
Also, tt is effective for improving rigidity, heat resistance, dimensional precision, etc to add 5 to 50 % by weight of an 
organic filler, an inorganic filler, a reinforcing agent, particularly glass fiber, mica, talc, wallastonite, potassium titanate, 
calcium carbonate, silica, etc Further, 0 5 to 5 % by weight of a coloring agent, a dispersarrt thereof, etc. may be for- 
mulated 

Also, in order to further heighten the effect of Component (D), one or more known aids for subjecting to transester- 
ification of the phosphorous acid triester can be used. As this aid. there may be mentioned, for example, a halogenated 
alkali metal salt such as lithium chloride; an amide compound such as N-methylpyrrolidone; amines such as pyridine, 
tnoctylamine. etc . and others. The amount of these to be added is preferably 0. 1 to 5 in terms of a molar ratio to a phos- 
phorus atom 

<7) Preparation method of the composition 



-c exampie cr^er :c m ^c~cc"er: - a^u w c > ^^".e r ': ■ 6 ate: C arc I : are d-ccc. * ^ecessa.'; ana 




EP 0 765 914 A1 

together with the above-mentioned additional components, if further necessary, they are mixed uniformly oy using a 
Henschel mixer, ribbon blender, a twn-cylinder mixer (a V-shaped blender) or the like, and then the mixture is kneadea 
by a single axial or plural axial kneading ext'uder, a roll, a Banbury mixer, a Labcolasto mill (a Erabender Plastograph) 
or the like. 

f The respective components .nctuding the above-mentioned additional components may be fed at one time or may 

be fed successively to a kneader Also, a mixture obtained by previously mixing 2 or more components selected from 
the respective components including the above-mentioned additional components may be used 

Also, when the phosphorous acid tnester (D) is used, with respect to these kneading methods, no step of removing 
an unreacted or reacted phosphorus compound is required 

io The kneading temperature and the kneading time can be optionally selected depending on the conditions such as 
the desired production amount of PPE (A) and the partially hydrogenated aromatic alkenyl compound-conjugated diene 
block copolymer (B) having a hydroxy group, the kind of a kneader, etc., but the kneading temperature is preferably 1 50 
to 350 °C, and the kneading time is preferably 20 minutes or shorter It the kneading temperature exceeds 350 °C or 
the kneading time exceeds 20 minutes, deterioration by heat of PPE (A), tne partially hydrogenated aromatic aikenyl 

15 compound -conjugated diene block copolymer (B) having a hydroxy group or the phosphorous acid triester (D) occurs, 
whereby lowering of physical properties and worsening of appearance of a molded product may be caused. 

The pressure at the time of kneading is not particularly limited, and under any condition of ordinary pressure, pres- 
surization or reduced pressure, PPE (A) and the partially hydrogenated alkenyl aromatic compound -conjugated diene 
block copolymer (B) having a hydroxy group, or these and tne phosphorous acia tnester (Dj can be mixed, and a resin 

20 composition having excellent characteristics can be also obtained. 

(8) Molding method of the composition 

A molding processing method of the resin composition of the present invention is not particularly limited, and there 
25 may be suitably used a molding method generally used for a thermoplastic resin, i.e. various molding methods such as 
injection molding, blow molding, extrusion molding, press molding, etc. Among these, injection molding is preferably 

used. 

Examples 

30 

In the following, the present invention is explained in more detail by referring to Examples, but the present invention 
is not limited by these Examples. 

The respective components used are as shown below. 

35 (A) PPE: 

Poly(2 ( 6-dimethyl-1,4-phenylene ether) (produced by Nippon Polyether Co.) shown below 

(a-1 ) Intrinsic viscosity measured at 30 °C in chloroform 0 44 dl/g 
40 (a-2) Intrinsic viscosity measured at 30 "C in chloroform 0.33 dl/g 

(B) Partially hydrogenated alkeny! aromatic compound-conjugated diene block copolymer having a hydroxy group 

Partially hydrogenated one terminal hydroxy group-modified styrene-isoprene-styrene copolymer (one terminal a- 
•a hydroxyalkylstyrene modified SEPS. produced by Kuraray Co Ltd., trade name: HG-252): styrene content 30 %, 
weight average molecular weight 45,000 

Modified block copolymer 1 : 

so After 8 kg of powder of a styrene-tsoprene block copolymer hydrogenated product (produced by Kuraray Co., Ltd., 

trade name SEPTON 2002, hereinafter referred to as "S2002"), 400 g of 2-hydroxyethyi methacrylate (hereinafter 
referred to as "HEMA"), 400 g of styrene and 1 2 g of 1 ,3-bis(t-butylperoxyisoproDy')benzene (hereinafter referred to as 
"BPIB") were sufficiently mixed oy a super mixer, the mixture was kneaded and extruoed by using a biaxial extruder 
'manufactured by Nicoon Seikos h o. trade name TEX 44^ under conditions of a setting temoerature of 2t0 C C, a screw 
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Modified block copolymer 2 

After 8 kg of powder of a sty r ene-cutadiene block copolymer hydrogenatec product (produced by Shell Co., trade 
name: Kraton G1652, hereinafter referrec to as "G 1652"). 400 g of HEMA. 400 g of styrene and 12 g of BPIB were suf- 
ficiently mixed by a super mixer, the mixture was kneaded and extruded by using a biaxial extruder (manufactured by 
Nippon Seikosho, trade name: TEX 44) under conditions of a setting temperature of 210 °C. a screw rotary number of 
250 rprr, and a discharging amount of 40 kg/hr, and then pellets were obtained. 

As a result of oetermining the HEMA content of the modrfied block copolymer obtained, by an infrared spectro- 
scopic methoa (IR method), it was 1 .5 % by weight 

(C) Thermoplastic resin: 

Polyamide: Polyamide 6 (PA6), relative viscosity according to J IS K 6810 2 7 (produced by Kanebo Co., trade 
name: MC112L) 

Polybutylene terephthalate (PBT): injection molding grade (produced by Kanebo Co., PBT124) 
Polystyrene (GPPS) (produced by Mitsubishi Chemical Corporation, trade name Dialex YH555) 
ABS: (produced by Asahi Kasei Co., trade name: STYLAC 121) 

Polycarbonate (PC): (produced by Mitsubishi Gas Kagaku Co., trade name Upiron S-3000) 

(D) Phosphorous acid triester: 

Bis(2.6-di-tert-butyl-4-methylpheny1)pentaerythntoldiphosphite (produced by Asahi Denka Co.. trade name: MARK 
PEP-36) 

(E) Others 

Unmodified hydrogenated styrene-isoprene-styrene copolymer (SEPS): styrene content 30 %, weight average 
molecular weight 45,000 (produced by Kuraray Co., Ltd., trade name: SEPTON 2002) 

Maleic anhydride: commercially available maleic anhydride (reagent grade) 

Examples i to 7 and Comparative examples 1 to 7 

According to the composition ratios shown in Table 1 and Table 2, the respective components were sufficiently 
mixed by a super mixer, and then the mixtures were kneaded and extruded by using a biaxial extruder (manufactured 
by Nippon Seikosho Co., trade name: TEX-44) under condrtions of a setting temperature ot 210 °C, a screw rotary 
number of 250 rpm and a discharging amount of 40 kg/hr to obtain pellets During this kneading, latter bent portions 
were ctosed tightly to prevent unreached or reacted phosphorous acid compounds from being removed 

Examples 8 and 9 

Procedures were carried out in the same manner as in tne above Examples 1 to 7 except for changing the partially 
h>arogenated aromatic alkenyl ccmoound -conjugated diene block copolymer of Component (E) from the one terminal 
a-hydroxyalkylstyrene-moorfied SEPS to the above-mentioned modrfied block copolymer 1. 

Examples 10 and 1 1 

Procedures were carried out in the same manner as in the above Examples 1 to 7 except for changing the partially 
hydrogenated aromatic alkenyl compound-conjugated diene bock copolyme r of Component (B) from the one terminal 
a-hyd r oxya!ky1styrene-nocrfied SEPS to the above-mentioned modrfied blocK cooCvmer 2 
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temperature of 80 3 C by using an m-lme screw type injection molding machine (IS-9CB Model manufactured by Toshiba 
Kikai SeisaKusno). 

After the test pieces obtained by injection molding were oiaced ir a desiccator immediately after molding and left 
to stand at 23 C C for 4 to 6 days, evaluation tests were earned out by the following methoc, and tne results are shown 
m Tabie 1 and Tafcie 2 

(1) Flexural modulus: it was measured by using an instron tester according to the ASTM D790 three-DOint bending 
test 

(2) Impact resistant strength it was measured by using an Izod impact tester (manufactured by Toyo Seikj Sei- 
sakusho Co.) according to ISO R1 80-1 969 (JIS K 71 10) !zod impact strength with notch 

(3) Heat distortion temperature: it was measured wrth a load of 4 6 kg by using a HDT tester (manufactured by Toyo 
Seiki Seisakusho Co.) according to JiS K 7207. 

The results are shown in Tabie 1 and Table 2. 
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Table 2 



j Fcrmuiation composition (part by 
I weight) 


Comparative example 




1 


2 


I . 


4 


5 


6 


/ 


(A) 


(a-i) 
(a-2) 


80 


80 


35 


30 


40 


70 


30 


(B) 


One terminal hydroxy group- 
modif.ed SEPS 
















(C) 


PA 
PBT 

GPPS 

ABS 

PC 






55 


60 


50 


20 


55 
5 


(D) 


PEP36 






0.3 


1 


0.5 


0.3 


1 


SEPS 




20 


20 


10 


10 


10 


10 


10 


Maleic anhydride 






1 










Evaluation results 
















Flexurai modulus, 23 °C (kg/cm 2 ) 


17,300 


17,000 


23,000 


22,000 


22,600 


21,500 


22.000 


Izod impact strength 23°C (kg ■ cm/cm 2 ) 


23 


15 


29 


16 


7 


32 


25 


Heat distortion temperature 4.6 kgf (°C) 


179 


173 


177 


170 


121 


125 


170 



As can be clearly seen from the above results, it was confirmed that the PPE type resin compositions of the present 
invention contain a partially hydrolyzed aromatic alkenyl compound-conjugated diene block copolymer having a 
hydroxy group so that they are excellent in moldability, rigidity, heat resistance and impact resistant strength, particularly 
excellent in impact resistant strength 

UMizability in industry 

As described above, the PPE type restn composition of the present invention is a thermoplastic resin composition 
which has signrficantly improved compatibility of Component (A) and Component (B) and can provide a molded product 
having high toughness and also excellent balance of mechanical strength, and, if necessary, the thermoplastic resin (C) 
and the pnosphorcus acid tri ester (D) can be added, whereby it is a resin composition which can be used in a wide 
range 

Claims 

1. A pclypnenylene ether resin composition which comprises: 

(A) 50 to 99.5 parts by weignt of a polyphenylene ether 

(B) 0.5 to 50 parts by weight of a partially hydrogenated aromatic alkenyi compound-conjugated diene block 
copolymer having a hydroxy group 

oased on the total amount of Components (A) and (B) being 100 parts by weight, 

(C) 0 to 950 parts by weignt of a thermoolastic resin other *han the above (A) and (B) 
and 

'D) 0 to '0 carts by we'gnt of a phosphorous ac:d tnester 



ryarogera:ec arcmat-c 3 f.en 




EP 0 765 914 A1 

copolymer having a hydroxy group 

Dased on the total amount of Components (A) and (B) being 1 00 parts Dy weight, 
{O 25 to 85C parts by weigrrt of a thermoplastic resin other than the above (A) and (B) 
and 

(D) 0.1 to 8 parts by weight of a phosphorous actd trtester. 

3. The polyphenyiene ether resin composition according to Claim 1 , which comprises: 

(A) 75 to 99 parts by weight of a polyphenyiene ether 

(B) 1 to 25 parts by weight ot a partially hydrogenated aromatic alkenyl compound-conjugated diene block 
copolymer having a hydroxy group 

based on the total amount of Components (A) and (B) being 100 parts by weight, 

(C) 40 to 800 parts by weight of a thermoplasuc resin other than the above (A) ana (B) 
and 

(D) 0.5 to 5 parts by weight of a phosphorous acid triester. 

4. The polyphenyiene ether resin composition according to Claim 1 , wherein the aromatic alkenyl compound of Com- 
ponent (B) is at least one selected from the group consisting of styrene, paramethylstyrene, a-methylstyrene. vinyl- 
toluene and vinylxytene, and the conjugated diene is 1 ,3-butadiene, isoprene or a mixture thereof 

5. The polyphenyiene ether resin composition according to Claim 1 , wherein Component (B) is a partially hydrogen- 
ated aromatic alkenyl compound-conjugated diene copolymer modified with at least one selected from the group 
consisting of 2-hydroxyethyl acrylate, 2-hydroxyethyl methacryiate, a-hydroxypropylstyrene and a -hydr ox ybutyi sty- 
rene. 

6. The polyphenyiene ether resin composition according to Claim 1. wherein Component (B) is an one terminal 
hydroxy group -modified partially hydrogenated aromatic alkenyl compound-conjugated diene copolymer. 

7. The polyphenyiene ether resin composition according to Claim 1, wherein Component (B) is an one terminal 
hydroxy group-modrfied partially hydrogenated styrene-isoprene copolymer. 

8. The polyphenyiene ether resin composition according to Claim 1 , wherein Component (C) is at least one selected 
from the group consisting of a polyamide. a polyolefin, a saturated polyester, a styrene resin and a polycarbonate. 

9. The polyphenyiene ether resin composition according to Claim 1 , wherein Component (C) is at least one selected 
from the group consisting of a polyamide, a saturated polyester and a styrene resin. 

10. The polyphenyiene ether resin composition according to Claim 1 , wherein Component (D) is represented by the fol- 
lowing formula (I). 




[wherein n represents 1 or 2, Ar reoresents an urtsubstituted or substituted aryl group having 6 to 3G carbon 
atoms, and when n is 2, Ars may be the same or drfferent, respectively R represents an alkylene group having 2 to 
18 carbon atoms or an arylene group when n is 1 and represents an alkanetetrayl group having 4 to 18 carbon 
atoms when n is 2 Also, Ar and R may contain an oxygen atom a nitrogen atom, a sulfur atom or a halogen atom) 

1 1 T he pclyDienv'ene ether resin comDOSrtion according to Oaim 1 , wherein Component (C^ ;s at 'east one selected 
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